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these, and the amount of the distorting stress required to produce a stated amount of distortion measures the second^ The numerical measure of the first is the compressing pressure divided by the diminution of the bulk of a portion of the substance which, when uncompressed, occupies the unit volume. It is sometimes called the elasticity of volume, or the resistance to compression. Its reciprocal, or the amount of compression on unit of volume divided by the compressing pressure, or, as we may conveniently say, the compression-per unit of volume, per unit of compressing pressure, is commonly called the compressibility. The second, or resistance to change of shape, is measured by the tangential stress (reckoned as in § 633) divided by the amount of the distortion or shear (§ 154) which it produces, and is called the rigidity of the substance, or its elasticity of figure,
652.    From § 148 it follows that a strain compounded of a simple extension in one set of parallels, and a simple contraction of equal amount in any other set perpendicular to those, is the same as a simple shear in either of the two sets of planes cutting the two sets of .parallels at 45°.    And the numerical measure (§ 154) of this shear, or  simple  distortion, is equal to double the amount of the elongation "of contraction  (each measured, of course, per unit of length).    Similarly, we see (§ 639) that a longitudinal traction (or negative pressure) parallel to one line, and an equal longitudinal positive pressure parallel to any line at right angles to it, is equivalent to a distorting stress of tangential tractions (§ 632) parallel to the planes which cut those lines at 45°.   And the numerical measure of this distorting stress, being (§ 633) the amount of the tangential traction in either set of planes, is equal to the amount of the positive or negative normal pressure, not doubled.
653.    Since then any stress whatever may be made up of simple longitudinal stresses, it follows that, to find the relation betxteen any stress and the strain produced by
it, we have only to find the strain produced by a single longitudinal stress, which we may do at once thus:—A simple longitudinal stress, P, is equivalent to a uniform dilating tension \P in all directions, compounded with two distorting stresses, each equal to ^P, and having a common axis in the line of the given longitudinal stress, and their other two axes any two lines at right angles to one another and to it. The diagram, drawn in a plane through one of these latter lines, and the former, sufficiently indicates the synthesis; the only forces not shown being those perpendicular to its plane.
